I have already implied that the classification of Kretschmer, which consolidated many major advances at the time of its publication, is now obsolete. This is because Sheldon's system has all the advantages of Kretschmer's, and only some of its disadvantages, besides differing from it in a very important and fundamental way. Kretschmer's fundamental mistake was the division of mankind into disparate types. He assumed the existence of a trimodal distribution, with large numbers of people belonging to each of his types, and some as mixtures. He failed to grasp the idea of continuously varying components of body build, each distributed smoothly and unimodally in the population. Sheldon began from the premise of continuous components; he writes: "The concept of types has been useful in the study of personality, but, like the poles supporting a clothes-line, it provides only end suspension for distributiva classifications. As the line becomes filled, the notion of types recedes and finally vanishes altogether, perhaps submerged under a smooth distribution. The path of progress is from the notion of dichotomies to the concept of variation along dimensional axes " [1] .
Sheldon began by sorting nude standardized photographs, showing front, side and back views, of 4,000 college students. Disregarding the attribute of largeness or size, he found three extremes of body build present, representing the ends of the distributions, then, of three components. Every individual had now to be assigned a place in the distribution of each component; everyone had some of each component in his make-up. Using a 7 point, equal-appearing interval scale, Sheldon rated each individual on each component. Thus the first extreme example was rated as 7-1-1, scoring 7, the maximum, in the first component, and 1, the minimum, in the other two. The second was 1-7-1, and the third 1-1-7. The three components were named endomorphy, mesomorphy and ectomorphy. APRIL-PsYCHLAT. 1 Fig. 11 shows three individuals fairly near the extremes. The man high in endomorphy and low in mesomorphy and ectomorphy is, speaking in caricature, spherical; a sort of globule with a round head, large fat abdomen which predominates over his thorax, and weak floppy, penguin-like arms and legs. The second is the physical training instructor caricature, with cubical massive head, muscular neck, broad and muscled chest, and thick strong muscular arms and legs. The third, again in caricature, disappears when you look at him sideways; he has a thin peaked face with a receding chin and a high forehead, a thin narrow chest and abdomen, and spindly arms and legs. Naturally, only a very small percentage of people look like this; the majority have a moderate amount of each component, and so have as their somatotype, as the set of 3 ratings is called, such numbers as 433, 344 or 352. The number of possible combinations of 7 things taken three at a time is 343, but the three components are not independent. They are negatively correlated, so that a high rating in one precludes to some extent high ratings in the others. Thus 771s and 555s do not exist, but 641s and 444s do. 76 somatotypes occurred in Sheldon's 4,000 pictures, and only 50 were at all common. It must be clearly emphasized that the somatotype is not like the conception of the old fixed type, however; it merely results from making artificial discontinuities in a continuous scale. The somatotype is a pigeon-hole into which is placed everybody who, on the continuous scales, is nearer that pigeon-hole than any other. In fact, most workers in this field now use halves on the rating scale, converting it to a thirteen-point scale, with a correspondingly larger number of smaller pigeon-holes.
One secondary point in Sheldon's classification must be mentioned here, because we will return to it at the end of this paper. It concerns the degree to which the male body resembles the female and vice versa. Sheldon calls this attribute the gynandromorphic component, and rates his subjects on this, again on a 7-point scale. The amount of femininity of build is not independent of the somatotype entirely, but different members of the same somatotype may nevertheless differ quite considerably in the gynandromorphic component. The man who is high in gynandromorphy has, amongst other features, large hips relative to his shoulders, a protuberance of fat above the symphysis, a fullness in the mammary area, and an approximation or overlap of the thighs when the heels are held together.
Having distinguished his somatotypes subjectively, Sheldon then put them on an anthropometric basis. The somatotype of a given individual may be found, without any element whatsoever of subjectivity, by another worker, who takes the standardized photographs, measures 17 diameters of the body from them, and consults Sheldon's tables. (At least this is theoretically so, but, so far, tables have only been published for the 16 to 20 age-group.) Thus any investigator who takes the trouble to measure his photographs may reach precisely those conclusions which Sheldon would have reached, and his results will be comparable with Sheldon's. However, the original scale still remains a subjectively determined one, set up by the operation of judgment of equal-appearing increments of somewhat complex stimuli. The root objection to Sheldon's system springs from this fact, that we do not know much about the nature of such scales. Consequently the further statistical manipulation of somatotype data is hazardous. A secondary, allied objection is that we are limited to making discrete jumps in our ratings across portions of the background scale: we cannot interpolate values from anthropometry with confidence, because of this uncertainty of the scale.
The factor analysis of physique, developed chiefly under the guidance of Sir Cyril Burt [5] , meets both these objections. The technique is one of the forms of mathematical analysis designed to reduce to human comprehension large numbers of measurements taken simultaneously of several variables. In Burt's hands, this consists of reducing a matrix of covariances or correlation coefficients, such as may be obtained from a series of measurements on the body, to the result of the linear combination of a few other, mutually independent measures, called factors. Thus if we have three factors, A, B, and C, which together designate body build, we can describe a given individual not as measuring such and such in height, weight, leg length, head circumference, chest depth and so on, but more simply as so much of factor A plus so much of factor B plus so much of factor C. Put thus the method sounds similar to Sheldon's, and, indeed, so it is, in essence. The differences spring from the uncertainty of Sheldon's scale, and more importantly, as we shall see, from the fact that Sheldon's components are correlated, while Burt's factors are not.
We can tackle the first point by way of some of Burt's results. The analysis of his latest and most complete data [6] leads to a general factor, a main bipolar factor, and several other factors we shall discuss later. This first bipolar factor has been called the leptosomepachysome factor by Burt, because its positive saturations are with girth and its negative with length, notably stature, leg length and arm length. Burt also worked out the multiple LOwing to the paper shortage it is not possible to publish the figures referred to in this paper. Copies offigs. 2 to 6 can, however, be obtainedfrom the author. regression equation for this factor score, in terms of height, weight and leg length; measurements which, to within a small margin represented by a multiple correlation of 0 96, serve to estimate the factor. He was kind enough to let me have this equation in advance of publication, since I happened to possess these measurements on 50 students who had also been somatotyped anthroposcopically by Dr. C. W. Dupertuis, one of Sheldon's close associates, and myself in 1943. Fig. 2 shows the relation between estimated ectomorphy and Burt's leptosomic factor. It is quite obvious that Sheldon and Burt are measuring the same thing, perhaps in slightly different ways. Furthermore, allowing for some errors in the estimation of ectomorphy (since it was not done anthropometrically), for the fact that I had not taken leg measurements in precisely the same way as Burt's measurer, Dr. Morant, and for Burt's regression equation not being absolutely stable if other original measurements are taken, I suspect that the relationship is a straight linear one. The correlation coefficient is -94. (There is a curious failure to assign any 31 ratings and if some of the 4 and 44 ratings were reduced, as this lack might reasonably indicate they should be, the correspondence to linearity would be still closer.) If this proves on further testing to be the case, then we can say that at least as far as ectomorphy is concerned, Sheldon's scale and Burt's are of a precisely similar nature [7] , and that the analogue of the Weber effect did not occur, as Sheldon suggested it might have done, in his ratings [1, page 125 ]. (The other possibility is that the midrange ratings are somewhat inflated, as Sheldon suggests they may be.) Now this makes it immediately impossible for any other of Burt's factors to correspond with mesomorphy or endomorphy, since the factors are independent and uncorrelated and the components are not. Could we then represent Sheldon's components by two further oblique factors; that is, factors which are themselves correlated? Such would seem to be a possibility, at least. But a further question, I think, must arise here, and that the simple one, why bother? Is there any advantage of oblique over orthogonal factors, or any disadvantage? This is ground fought over to exhaustion by the various schools of factorists; Thomson perspicaciously remarks that "it is really impossible to decide between them (the alternative procedures) without first deciding why we want to make factorial analyses at all " [8] . This I think we are in a better position to decide, with regard to physical measurements, than the psychologists are with regard to mental ones.
Factorial analysis, like any other statistical procedure, is a method for classifying things (or, speaking more strictly, events). Now classifications depend for their use on their usefulness, and the most desirable classification is that which, at the time of its use, sheds most light on the relations between one set of facts and another. We must then decide what sort of classification in the sphere of physique is most useful in illuminating studies of personality. We may interject here a way of considering personality. I wish to consider the word as referring to the sum total of all the attributes of a human organism, attributes which we describe at various levels. These levels on which we abstract and describe personality may be roughly defined following the traditional scientific divisions-anatomical, physiological and psychological, with the last divided into levels of temperament, character, disposition, cultural behaviour and so forth. A certain amount of knowledge has now accumulated on each of these levels, but the synthesis as between one level and another still lags behind in its development. If, then, we are primarily concerned with furthering this development, the usefulness of the classification we adopt at any one level depends on whether such a classification will serve to link up our knowledge with knowledge on another level.
How does such a criterion apply to the classifications of factor analysis? The factors derived from factorial analyses, as Burt has insisted, are statistics in exactly the same sense as a standard deviation or a standard error. They cannot be reified, a priori; that is the factors cannot be taken to be anything more than principles of classification, cannot a priori be equated with physiological or psychological events, the effects of a certain hormone, for example, or a so-called property of the mind. But though factors cannot a priori be reified, they may, on occasions, represent the direct expression of a physiological or psychological event. Now it seems to me to follow from what we have said that a factor will only prove useful if in fact it can be reified. It is here that the physical anthropologist has a great advantage over the psychologist. He has a number of other facts about growth and physiology which can guide him in judging whether a given set of factors can reasonably be reified, and if so, what, physiologically speaking, they represent. The psychologist usually has to rely on his intuitions about the structure of the mind.
Our decision then as between oblique or orthogonal factors, Sheldon's components (better quantitated, perhaps, in the future) or Burt's factors lies in their correlations with other measurements at other levels, above or below their own, of personality. Judged thus, Sheldon's system has already proved its usefulness by its relations to temperament, if, indeed, future work on Sheldon's measures of temperament (and not somebody else's different ones) confirms the relationship. Burt's factors have not up till the present time been securely linked with any physiological or psychological correlates. Later in this paper we shall, therefore, be concerned with establishing the relations of these factors to events during the growth of the child.
(2) PHYSIOLOGY, GROWTH AND PHYSIQUE I have the feeling that clarification of the relations between physique and temperament will come about only by filling in the gap on the level between the anatomical and the psychological: that is, through the study of the physiological differences between people, a subject one might call physiological anthropology. The importance of such a study is really very obvious, yet curiously enough it has been much neglected. Partly the reason for this neglect has been, no doubt, the lack of a suitable classification of physique, in relation to which the physiological studies could be planned.
The first study of the physiological relations of the Sheldon components was reported in 1944 [9] when, in 50 healthy students, oral temperature and respiratory period at rest were found to correlate positively with ectomorphy and negatively with endomorphy. No correlation was apparent between the components and heart rate, cardiac output (ballistocardiograph method) and blood-pressure (except in so far as diastolic pressure was related to endomorphy because of the influence of arm width on both). It is of some interest thal the two significant correlations of ectomorphy increased when the estimated leptosomic factor score was used instead of ectomorphy, and that this increase was somewhat more than that obtained by correcting the original correlations for broad categories. The leptosomic factor correlations were finally + 0 32 with respiratory rate and -039 with oral temperature. A study of the partial correlations of oral temperature shows that when mesomorphy is held constant, the relation of leptosomic factor and temperature rises to -0-52, and when the leptosomic factor is held constant, a relation of mesomorphy and temperature of + 0 43 appears. Both ectomorphy and mesomorphy independently make for a high oral temperature, the former more than the latter, at least in our sample. The mesomorphic ectomorphs have the highest temperatures, the ectomorphic mesomorphs the next highest. This is a rather crude observation but points the way, I think, to nicer studies of metabolic, endocrine and central nervous system differences. Older work has related various physiological variables to Kretschmer types or to indices such as the Pignet or simple Weight-divided-by-Height [10 to 16] . In the psycho-physiological field simple reaction time has been positively related to endomorphy and negatively to ectomorphy [17] , and component dominance to certain ink-blot responses [41] , and in the sphere of pathology some relations between disease and somatotypes [18] , and neurosis and body build factors [19] have been reported. This study of physiological differences between adults is one uncharted approach to the subject.
A second approach seems equally promising; this is the study of human growth, or how the adult got to look that way. D 'Arcy Thompson puts the relations of growth and physique most lucidly: "In short it is obvious that the form of an organism is determined by its rate of growth in various directions, hence rate of growth deserves to be studied as a necessary preliminary to the theoretical study of form, and organic form itself is found, mathematically speaking, to be a function of time" [20] . By reference to data already available on growth we can further clarify some of the relations of Sheldon's components and Burt's factors. The data we shall use are those of the Brush Foundation Study at Western Reserve [21] and of the Iowa Child Welfare Research Station [22] .
The upper graph of fig. 3 shows growth in hip width of girls from birth to 17 years plotted simply as mean measurements of bitrochanteric diameter at each year of age. The lower graph shows exactly the same data as the upper, but plotted in a more informative manner. It is the velocity curve [23] of bitrochanteric diameter, showing how fast the tissues going to make hip width are growing. It is, in fact, the curve of the first derivative with regard to time of the upper curve. The points in the velocity curve are plotted as Bitroch.t2 -Bitroch.t1. All the-graphs to be presented are plotted in this form, t2-tl t2 -tl being one year. To bring the increments of different measurements to approximately the same scale, so as to be able to plot them on a single graph, every increment is divided by the adult mean value of the measurement in question. Thus the small increments of a small measurement are put on the same scale as the large increments of a larger measurement.
The numerator is multiplied by 100 for convenience of scaling, making the final points to be given by Bitroch.t2 -Bitroch.tl x 100 17 years being taken as the adult value.
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The velocity of growth decreases from birth onwards, but at least two well-defined periods occur during which there is an upwards turn of the velocity curve, signifying an acceleration of growth. The larger of these two spurts is the better known, occurs in girls from about 9 years old to 13 and is called the adolescent spurt. The smaller of the two occurs from about 51 to 71 and may be called the midgrowth spurt.
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304 I have taken the hip width as an example, because it takes part in both spurts, but the point is that by no means all measurements do so. Some diameters spurt at one time, some at another: the composition, we might say, of each spurt is different from that of the other. A person, then, who has a pronounced midgrowth spurt and a small adolescent spurt will end up different in form, supposing he started the same, from another individual who has a large adolescent but small midgrowth spurt. In precisely what ways he will be different we shall see presently: of course very great differences appear before the time of these spurts, which serve perhaps chiefly to put the finishing touches on to the physique. Fig. 4 shows the velocity curves of leg length and "trunk" length, or sitting height. From birth onwards the leg is growing in length faster than the trunk, until the time of the adolescent spurt.
There is a marked difference between the two measurements at the adolescent spurt; leg length has a very small and minor spurt, while trunk length increases its velocity considerably. (The adolescent spurt in stature is, in fact, almost entirely due to growth of trunk; looked at from a biological point of view, stature is a queer compound measurement, of trunk and limb, and should be dropped.) Now it is here that we can, apparently, link up growth and Burt's body build factors. When the general factor of size, and the first bipolar, leptosomic, factor are accounted for, there remain at least four further well-defined group factors. One of these groups consists of the leg length measurements, as against a second which consists of trunk lengths. It seems that these factors directly reflect relative growth rates as between leg and trunk occurring at the time of the adolescent spurt.
This conclusion is supported, I think, by Mullen's most interesting study of the growth of factors from 7 to 17 [381. Data for every other year of age were analysed separately by Holzinger's technique. Each age-group yields the same major factors; and there is also a further small group factor D4 which represents trunk length. Now in the analysis of the 17-year-old girls D4 is perfectly well marked, but as the ages get younger, so the identity of D4 fades (that is its contribution to the total variance gets less and less), until at age 7 it is non-existent. It appears to emerge as separate from the limb and leptosome factors with the adolescent spurt, just when the growth curves diverge so radically.
We may become more ambitious, and look at the leptosomic factor itself. This is a very stable factor, in the sense that it has appeared in all Burt factor analyses in a very similar form [5, 6, 19, 24 and 28] . The chief negative saturations of this factor are with sitting height, leg length and arm length, and three of the chief positive saturations are with hip width, chest breadth and thigh circumference. We have growth data available for these six measurements, five of them being from the same subjects, with thigh girth from a different group. Fig. 5 shows the velocity curves; it is at once obvious that the lines in the upper half of the picture, which represent the length measurements, continue downwards from age 51 to 7 , while the lines in the lower half, which represent breadths, turn upwards for a time. That is, the length measurements do not take part in the midgrowth spurt, which is well marked for all the breadths. We may surmise that the leptosomic factor refers at least in part to events of relative growth occurring at this time. These events, however, do not by any means account entirely for differences between individuals in ectomorphy or the leptosomic factor. Carter and Krause's analysis [37] of the Bakwin data [40] on newborn infants shows even at this age the presence of a well-marked bipolar leptosomic factor accounting for upwards of 10%/' of the variance, with similar saturations to those found in adults (with two interesting exceptions). Since growth is an exceedingly regular process [23] , it seems reasonable to assume that those who are high in the leptosomic factor as infants are, by and large, high also as adults. Whatever the processes are, in fact, that control growth-to-the-ectomorphic-form, they are in operation already in fcetal life.
There are times during post-natal growth when such processes are seen functioning most clearly-either because they exert larger effects at these times, or because they are less overlaid by other growth processes. Such a time in the genesis of ectomorphy seems to be the midgrowth period.
It does appear, then, that we can identify Burt's factors with events occurring at certain times during growth. The question raised earlier is answered-the factors can be reified, as physiological processes, and they should, accordingly, prove useful. The nature of the physiological processes the factors refer to is not yet clear. I am much more inclined to think factors reflect the reactivity of a set of tissues at a particular time-physiological fields, if you like-than the secretion of a particular hormone. The major control of these processes is, without any doubt, genetic; though how much environmental stresses at particular times can upset them is uncertain.
I have said nothing about the relations of Sheldon's components to growth, but what we have said of the leptosomic factor applies equally, of course, to ectomorphy. Endomorphy appears to be extremely similar to McCloy's factor I or fat factor [39] , which has high saturations in subcutaneous tissue measurements, limb girths, and chest depth. (It looks as though the correspondence between McCloy's factor I and endomorphy is about the same as that of Burt's leptosomic factor and ectomorphy.) This factor is present in 9-dayold babies, and persists with varying importance throughout all the growth period. There is, particularly, one other of Sheldon's components whose relation to growth is, I feel, of great interest. This is the gynandromorphic component, or the component of femaleness of form in the male. Prior to the adolescent spurt, there is very little difference in growth pattern as between boys and girls. As is well known, the adolescent spurt of the girls occurs about two years before that of the boys, and is less pronounced in almost every measurement. The chief exception is pelvic width. Fig. 6 shows, above, the male and female spurts which characterize most measurements-here shoulder breadth is taken as a rather pronounced example-and, below, the exceptional hip width. The major relative growth velocity during the spurt is of the hips in girls, and of the shoulders in boys. What other sex differences of this sort occur during the spurt we do not know, but these relations of the shoulders and hips and the rest of the body, are the major attributes of Sheldon's feminine component. It seems sufficiently certain then that the gynandromorphic component arises at the adolescent spurt. An important piece of data from the Adolescent Growth Study of the University of California [29] carries us still further here. The time at which the adolescent spurt begins varies from person to person, and, as I have said already, girls spurt a couple of years earlier than boys. What Dr. Bayley found [29] was that the boys who had an early spurt had a spurt which resembled to some extent the spurt of girls. Conversely the late-spurting girls had spurts which resembled somewhat the usual spurt of boys. It seems-and there is other evidence in human growth to support the idea-that the way each tissue reacts to a hormonal stimulus common to all depends on its age. At any rate, what happens is that early-spurting boys come to have a higher degree of femininity than late-spurting ones. Now it seems probable that, given optimal environmental conditions, the time at which the spurt occurs is genetically determined; thus the phenomenon would be brought into relation with the familiar occurrence of intersexuality in lower animals. Further, if we assume that the relation Sheldon subjectively described between the feminine component of build and that of mind is correct, we can see the mechanism whereby some forms of homosexuality occur. That the relation postulated between femininity of physique and behaviour is indeed a close one has been shown by the work of the Grant Study of Harvard [30, 31, 32] , and by the correlation found by Child and Sheldon between physique and Terman-Miles' masculinity-femininity score [33] .
Thus a solution of some of the outstanding problems of physique and of personality does seem promised by the physiological approach. The difficulty lies entirely in obtaining access to normal people to study them. There is, as Sir Cyril Burt emphasized in a letter to Nature four years ago [34] , the strongest need for the establishment in this country of a longitudinal, comprehensive and adequately-staffed study of the growth of healthy children. about a century ago-Addison, Laycock, Hutchinson and others, who were all largely influenced by the early work of Hunter. Their writings prompted the investigations of the French school; and it was from these in turn that Kretschmer derived his views. But, as Professor Major Greenwood pointed out, the most careful Continental work has been that of the school of clinical anthropology established at Padua by Di Giovanni.
In this country the attempt to investigate the problem by factorial methods began with studies of physical and temperamental measurements among school children. But the most extensive data have been provided by material collected during the recent war. In the R.A.F., over 30,000 men have been measured; and, at almost every age and nationality, the same two prominent factors appear-first the general factor of size, and secondly the bipolar factor contrasting growth in the long bones with transverse or circumferential growth.
The first or general factor has been studied particularly in connexion with attempts to assess nutrition; but it is the second or bipolar factor that is of interest to the psychiatrist. This appears definitely to confirm the old notion of the habitusphthisicus as contrasted with the habitus apoplecticus; and it is of interest to note that the former has proved to be significantly correlated, not only with tendencies to tubercular disease, but also with gastric and duodenal ulcer; while the latter is significantly correlated, not only with arteriosclerosis, coronary occlusion and allied vascular disorders, but also with diseases of the gall-bladder. The association with contrasted temperamental tendencies has turned out to be less marked than earlier writers supposed: it is both positive and significant, but, so far as evidence goes at present, far too small to be of practical use for diagnostic purposes.
It is extremely valuable to have heard a discussion of Sheldon's methods from one who has had the advantage of studying those methods at first hand. The methods themselves seem to me to be excellent. But I feel very dubious about the hypothesis on which Sheldon's nomenclature is based-the embryological hypothesis embodied in the terms ectomorphic, mesomorphic, and endomorphic.
To discover what are the real causal factors at work, a mere statistical analysis alone cannot suffice. Factor-analysis has been applied to growth-rates among school children; and has fully confirmed the distinction between what Julian Huxley and his co-workers have called isometric and allometric growth. The fluctuations of physical growth can be admirably exhibited by fitting the measurements obtained from children at successive ages by means of a generalized logistic curve: the results strongly suggest that the body-types observable among adults are produced by characteristic differences in the growth-rates for different parts of the body.
There is, however, an urgent need to supplement the results of these preliminary statistical inquiries by investigations along other lines in order to determine what part is played by genetic, biochemical, endocrinological factors and the like, in determining both body-type and the temperamental and psychopathic tendencies that appear to be indirectly correlated with it. Meanwhile, the data which Dr. Tanner has described and analysed form a most valuable contribution to our knowledge.
